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DISPLAY AND SENSING SYSTEMS

FIELD

[0001] The embodiments discussed herein are related to
display and sensing systems included in wearable technolo-
gies.

BACKGROUND

[0002] Wearable technologies may allow users to have con-
sistent visual, tactile, and other constant access to an elec-
tronic device. Additionally, wearable technology may allow
the user to conveniently store the electronic device without a
need for pockets or another means of storage. For example,
electronic bracelets, such as a fitness tracking band, may be
worn around a wrist of the user while another hand of the user
has access to the controls of the bracelets. The user may
accordingly view information displayed on the bracelet.
Additionally, the user may control or provide input to the
bracelet without repeatedly storing and accessing the bracelet
or a controlling device linked to the bracelet from a pocket.

[0003] Advancements have also been in flexible display
and sensing technologies. For example, there have been
advancements in light emitting diode (LED), organic light
emitting diode (OLED), and electronic paper technologies.
The advancements in display technology have made displays
made of LED, OLED, and/or electronic paper cheaper,
lighter, and flexible in some implementations.

[0004] The subject matter claimed herein is not limited to
embodiments that operate only in the manners such as those
described above. Rather, this background is only provided to
illustrate one example area of technology where some
embodiments described herein may be practiced.

SUMMARY

[0005] An example embodiment includes a garment that
includes a panel, a sensor, a flexible display device, and a
communication module. The panel includes an outer surface.
The sensor is integrated into the garment and configured to
collect data. The flexible display device is integrated into the
outer surface of the panel. The flexible display device is
configured to receive and display data. The communication
module is communicatively coupled to the flexible display
device, the sensor, and a programmable device and is config-
ured to receive data from the programmable device and
sensed data from the sensor and to communicate the received
data and the sensed data to the flexible display device.
[0006] The object and advantages of the embodiments will
berealized and achieved at least by the elements, features, and
combinations particularly pointed out in the claims.

[0007] Itisto be understood that both the foregoing general
description and the following detailed description are exem-
plary and explanatory and are not restrictive of the invention,
as claimed.

BRIEF DESCRIPTIONS OF THE DRAWINGS

[0008] Example embodiments will be described and
explained with additional specificity and detail through the
use of the accompanying drawings in which:

[0009] FIG. 1 illustrates a block diagram of an example
display system;
[0010] FIG. 2illustrates the display system of FIG. 1 imple-

mented in an example coat;
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[0011] FIG. 3illustrates the display system of FIG. 1 imple-
mented in an example shirt;

[0012] FIG. 4illustrates the display system of FIG. 1 imple-
mented in an example display sleeve; and

[0013] FIG. 5illustrates the display system of FIG. 1 imple-
mented in an example purse, all in accordance with at least
one embodiment described herein.

DESCRIPTION OF SOME EXAMPLE
EMBODIMENTS

[0014] Some embodiments described herein relate to a
wearable technology that includes a display system. The
wearable technology can be worn and is capable of displaying
information drawn from multiple programmable devices and
sensors. The wearable technology may be beneficial from a
technology and fashion standpoint. For example, in one
example embodiment, the wearable technology may include
a flexible display device incorporated in an arm sleeve of a
user, which may be worn around a wrist. The flexible display
device may be used to check emails or text messages or to
access information communicated from third parties. The
display device may also display images such as team logos or
patterns that may shift. Built-in and/or remote sensors can
measure physiological conditions of the user. The physiologi-
cal conditions may also be displayed to the user on the flexible
display device. The wearable technology may also use the
sensors to respond to changes in the environment and display
shifting patterns or colors on the flexible display based upon
changes in the environment.

[0015] The wearable technology may communicate wire-
lessly with one or more other devices or the Internet. For
example, a user may wirelessly pair a smartphone or a tablet
device with the wearable technology, which may allow the
user to have access to the content of the smartphone via the
wearable technology. The wearable technology incorporating
flexible display devices may be used for both function and
fashion. For example, the user may have access to the display
device which may allow the user to change colors or images
on the display device. By changing the colors or images, the
wearable technology may give the user a particular desired
appearance. The wearable technology may also communicate
with other electronic devices of the user. This and some
additional embodiments will be explained with reference to
the accompanying drawings.

[0016] FIG. 1 illustrates an example display system, which
is generally designated at 100, in accordance with at least one
embodiment described herein. Generally, the display system
100 may be integrated into an object 106 such as a garment,
accessory, or another suitable object. The display system 100
may be portable and/or light-weight, which may enable inte-
gration of the display system 100 into the object 106 without
significantly increasing the weight or interfering with a func-
tion of the object 106.

[0017] Additionally, the display system 100 may be wash-
able, which may further prevent interference with a function
of the object 106. For example, one or more components of
the display system 100 may be sealed such that water or other
cleaning material do not disrupt or damage the components.
Particularly in embodiments in which the display device 100
is integrated into a garment or another object 106 that may be
routinely or periodically cleaned, the display system 100 or
one or more components thereof may be sealed such that the
display system 100 may be washed (e.g., in a washing
machine) with the garment or the object 106.
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[0018] Thedisplay system 100 may be configured to enable
communication between one or more sources, a communica-
tionmodule 108, and a display device 102. In the embodiment
depicted in FIG. 1, the sources include a programmable
device 110, a remote computing system 112, a sensor 114,
and a user input device 104. In some alternative embodi-
ments, the sources may include a subset of the sources of FIG.
1 or include additional, similar devices that may provide data
to and/or receive data from the display system 100.

[0019] In some embodiments, one or more of the sources
may include an existing device. In these and other embodi-
ments, the display system 100 may enable use of the display
system 100 with the existing device without requiring the
purchase of additional equipment. For example, the display
system 100 or some component thereof may include a detec-
tion/synching capability that may enable the display system
100 to detect and subsequently synchronize and share data
between the display system 100 and one or more of the
sources.

[0020] The display system 100 may collect data from the
sources. The display system 100 may then display at least a
portion of the data on a display device 102. One who uses or
wears the object 106 and/or those in the proximity of the
object 106 may view the data. Additionally, the display sys-
tem 100 may enable manipulation of the data by the user or
another entity, which may be remote to the display system
100.

[0021] For example, the user or another entity may edit,
modify, oradd to the data displayed on the display device 102.
Through manipulation of the data by the user or another
entity, original data or semi-original data may be created via
the display system 100. The original data or the semi-original
data may, additionally or alternatively, be displayed on the
display device 102 or communicated to one or more of the
sources. In circumstances in which the other entity is remote
to the display system 100, the other entity may manipulate the
data, thereby creating the original data via a communication
interface including, created by, and/or supported by the com-
munication module 108.

[0022] The display device 102 may include any display or
monitor that may be configured to receive data from the
communication module 108 and to display at least a portion
of the data. For example, the display device 102 may be
composed of organic light emitting diodes (OLED), light
emitting diodes (LED), electronic paper technologies, or any
other suitable material or combination of materials. The dis-
play device 102 may also include a display or monitor con-
figured to receive user input such as a touchscreen or stylus-
sensitive screen. In some embodiments, the display device
102 may be washable. For example, the display device 102
may be sealed to prevent introduction of water or other clean-
ing materials into the display device 102.

[0023] The display device 102 may be flexible or nonflex-
ible. As used herein, the term “flexible” may refer to a display
that is not substantially confined to a planar configuration or
to another single configuration (e.g., cylindrical, domed, and
the like). For example, a flexible display device 102 may
include a capability to be bent or flexed without damaging the
display device 102. The term flexible may also include gen-
eral pliability or bendability as a characteristic of a display
device 102. For example, some example embodiments
include a display device 102 composed of OLED, which can
be flexible. The flexible OLED display device 102 may be
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wrapped around the object 106 such that the natural curvature
or shape of the object 106 is maintained.

[0024] Additionally or alternatively, the display device 102
may be integrated into a fabric of the object 106. For example,
one or more sections of the display device 102 may be woven
with or otherwise integrally formed with a material of the
object 106. In some of these embodiments, the fabric itself
may provide the display device 102. Additionally or alterna-
tively, the display device 102 may be affixed to the object 106.
In some embodiments, the display device 102 may include an
array of smaller displays that combine to form the display
device 102. Each of the smaller displays in the array may be
configured to combine to display the data. For example, the
display device 102 may be composed of an array of about
1000 smaller display devices that may be individually inte-
grated with the object 106 and communicatively coupled
together. The array may combine to display data.

[0025] The display device 102 may display artistic graphi-
cal representations or pictures that change or move in an
artistic or otherwise pleasing manner. In some embodiments
the graphical depictions may include pictures imported by the
user, such as favorite personal pictures, a licensed picture, or
a licensed graphical representation. The graphical represen-
tations may include a logo of a sports team or advertisements
for a company, for instance. In other embodiments, the data
displayed may include a readout of sensed data collected by
the sensor 114, a notification pertaining to the sensed data, or
anotification or text of an incoming call, a text message, or an
email message. The display device 102 may respond to
changes in the physiological/biological state of the user and/
or an environment related to or otherwise impacting the user.
For example, the data displayed by the display device 102
may change images, lights, or colors based on sensed data
collected by the sensor 114. Some additional details of these
and other data displayed by the display device 102 are dis-
cussed below.

[0026] In this and other embodiments, the display system
100 may include the communication module 108. The com-
munication module 108 may be configured to receive the data
from the sources. The communication module 108 may then
communicate the data, or some portion thereof to the display
device 102. The data received from the sources may be dis-
played on the display device 102. Additionally, the commu-
nication module 108 may be configured to communicate
original data and/or semi-original data generated using the
display system 100 to the sources. In some embodiments, the
communication module 108 may be washable. For example,
the communication module 108 may be sealed to prevent
introduction of water or other cleaning materials into the
communication module 108. The communication module
108 may include any system or combination of systems con-
figured to receive data from the sources and communicates
the data to the display device 102.

[0027] Additionally, the communication module 108 may
communicatively couple to the programmable device 110,
the remote computing system 112, the sensor 114, the user
input device 104, or any combination thereof through a wired
connection and/or a wireless connection. Through the con-
nection, the communication module 108 may enable data to
be transferred from the communication module 108 to one or
more of the programmable device 110, the remote computing
system 112, the sensor 114, the user input device 104, or any
combination thereof and vice versa. Each of the program-
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mable device 110, the remote computing system 112, the
sensor 114, and the user input device 104 are discussed below.
[0028] In some embodiments, the communication module
108 includes a port for direct physical connection to a com-
munication network or to another communication channel.
For example, the communication module 108 may include a
USB, SD, CAT-5, or similar port for wired communication
with the components of the display system 100. In some
embodiments, the communication module 108 includes a
wireless transceiver for exchanging data via communication
channels using one or more wireless communication meth-
ods, including IEEE 802.11, IEEE 802.16, BLUETOOTH®,
or another suitable wireless communication method.

[0029] In some embodiments, the communication module
108 includes a cellular communications transceiver for send-
ing and receiving data over a cellular communications net-
work including via SMS, MMS, HTTP, direct data connec-
tion, WAP, e-mail, or another suitable type of electronic
communication. In some embodiments, the communication
module 108 includes a wired port and a wireless transceiver.
The communication module 108 may also provide other con-
ventional connections to the network for distribution of files
and/or media objects using standard network protocols
including transmission control protocol/internet protocol
(TCP/1P), HTTP, HTTP secure (HTTPS), and simple mail
transfer protocol (SMTP), etc.

[0030] For example, the communication module 108 may
be communicatively coupled with the display device 102
through a wired connection and/or a wireless connection. The
connection (i.e., wired and/or wireless) may enable data to be
transferred from the communication module 108 to the dis-
play device 102. Additionally or alternatively, the communi-
cation module 108 may enable data to be transferred from the
display device 102 and/or the user input 104 to one or more of
the sources. For example, an operational parameter of the
sensor 114 may be input by a user via the user input 104. The
communication module 108 may receive the operational
parameter and communicate the operational parameter to the
sensor 114.

[0031] Some examples of the wireless connections may
include, but are not limited to, near field communication
(NFC), BLUETOOTH®, a wireless fidelity (Wi-Fi) connec-
tion, a third generation (3G) wireless connection, a fourth
generation (4G) wireless connection, and a long-term evolu-
tion (LTE) wireless connection. In some embodiments, the
wired connection may include use of a data-transfer cable
such as a firewire, a universal serial bus (USB) cable, a micro
USB cable, a high definition multi-media interface (HDMI)
cable, or any other suitable data-transfer cable.

[0032] The communication module 108 may include a pro-
cessor 120A and memory 122 A and/orthe display device 102
may include a processor 120B and memory 122B. The pro-
cessors 120A and 120B included in the communication mod-
ule 108 and the display device 102, respectively are com-
monly referred to as the processor(s) 120. Likewise, the
memory 122A and 122B included in the communication
module 108 and the display device 102, respectively are com-
monly referred to as the memory 122.

[0033] The processor(s) 120 and the memory 122 may be
communicatively coupled via a communication bus (not
shown) such as a memory bus, a storage interface bus, a
bus/interface controller, an interface bus, or the like or any
combination thereof. The processor(s) 120 may be configured
to execute computer instructions that cause the communica-
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tion module 108 and/or the display device 102 to perform the
functions and operations described herein. The processor(s)
120 may include, but is not limited to, a processor, a micro-
processor (UP), a controller, a microcontroller (uC), a central
processing unit (CPU), a digital signal processor (DSP), any
combination thereof, or other suitable processor.

[0034] Computer instructions may be loaded into the
memory 122 for execution by the processor(s) 120. In some
embodiments, data generated, received, and/or operated on
during performance of the functions and operations described
herein may be at least temporarily stored in the memory 122.
Moreover, the memory 122 may include volatile storage such
as RAM. More generally, the communication module 108
and/or the display device 102 may include a non-transitory
computer-readable medium such as, but not limited to, RAM,
ROM, EEPROM, flash memory or other memory technology,
CD-ROM, digital versatile disks (DVD) or other optical stor-
age, magnetic cassettes, magnetic tape, magnetic disk storage
or other magnetic storage devices, or any other non-transitory
computer-readable medium.

[0035] In some embodiments, the communication module
108 may be incorporated into the display device 102. For
example, the display device 102 may include a housing that
surrounds components of the display device 102 and the
communication module 108. In other embodiments the com-
munication module 108 may be incorporated into the object
106. For example, the communication module 108 may be
fastened, attached, embedded, integrated into a material of
the object 106, or otherwise incorporated into the object 106.
In other embodiments the communication module 108 may
be separate from the display device 102 and object 106. For
example, the communication module 108 may be a separate
device or may be incorporated, either in hardware or soft-
ware, in the programmable device 110 or the sensor 114, for
instance.

[0036] As stated above, the communication module 108
may communicate data with the programmable device 110
and communicate some portion of the received data to the
display device 102. Some examples of the programmable
device 110 may include, but are not limited to, a tablet com-
puter, a personal digital assistant (PDA), a smartphone, a
portable music player, a mobile computer, a mobile phone,
other wearable devices, or another type or category of por-
table, programmable devices.

[0037] For example, the programmable device 110 may
include a smart phone. The data communicated from the
programmable device 110 may include notifications. The
notifications may indicate an incoming call, a text message, a
social media notification, a calendar invite or update, an
application update, or an email message that is received on the
smart phone and communicated to the communication mod-
ule 108. Additionally or alternatively, the data communicated
from the programmable device 110 may include the content
of one or more operations occurring on the programmable
device 110. For example, the data may include, but is not
limited to, the text of an email message, the text of a text
message, a photograph included in a message, other data
included in messages, information pertaining to a call, the
audio of a voicemail and other data provided by the wearable
device sensors. The display system 100 may be configured to
enable the user to view the data or some portion thereof. The
user may respond to the data (e.g., the emails, text messages,
and the calls) or set an automated response using the user
input 104, for instance.
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[0038] In another embodiment, the programmable device
110 may include a portable music player. In such an embodi-
ment, the programmable device 110 may be configured to
communicate music played on the programmable device 110
through the communication module 108 and to one or more
speakers. The speakers may receive the music through a
wired or a wireless link. In some embodiments, for instance,
the speakers may be integrally formed with the object 106.
Alternatively, the programmable device 110 may play the
music through speakers that are external to the object 106
such as ear phones or an external wireless (e.g., BLUE-
TOOTH®) speaker. Additionally, the programmable device
110 may communicate information about a song being played
to the communication module 108, which may then commu-
nicate the information to the display device 102. A user may
view the information pertaining to the song. Additionally or
alternatively, the display device 102 may show changing pat-
terns and colors in sync with the music, the display device 102
may display a music video, or some combination thereof.
Additionally, the user may also change the song, the volume
of'the song, or another parameter of the music on the portable
music using the user input 104 and/or the display device 102.
[0039] The communication module 108 may additionally
or alternatively communicatively couple with the sensor 114.
The sensor 114 communicates sensed data from the sensor
114 to the communication module 108, which in turn com-
municates the sensed data to the display device 102 or pro-
cesses the sensed data as described herein. In some embodi-
ments, the communication from the sensors 114 to the display
device 102 may occur in substantially real-time. Substantially
real-time may include an insignificant time delay. The sensor
114 may include, but is not limited to, a global positioning
system (GPS) receiver, a heart rate monitor, a pedometer, a
calorie counter, a VO2 max sensor, a biosensor, an acceler-
ometer, a camera, a video camera, a light sensor, a micro-
phone, a galvanic skin response sensor, hydration monitor,
thermometer, and a blood pressure sensor. The sensors 114
may also measure any external environmental factor such as
temperature, light, barometric pressure, humidity, altitude,
air quality, pollen count, air-particulate count, and the like.
[0040] The sensor 114 may be used to gather information
relevant to an athlete for training purposes. Additionally or
alternatively, the sensors 114 may be used for the purpose of
displaying lights, colors, or patterns that change based on an
increase or decrease of one of the values measured or based on
a difference between two or more of the values. The user may
also use the user input 104 to turn the sensor 114 on or off or
to adjust the sensitivity of the sensor 114.

[0041] Insomeembodiments, the sensor 114 may include a
camera configured to capture an image of the environment of
the display system 100. The communication module 108 may
receive the captured image and communicate the captured
image to the display device 102 where the captured image
may be displayed. Similarly, in some embodiments, the sen-
sor 114 may include a video camera. The video camera may
generate video images of an environment of the display sys-
tem 100. The video image may be communicated to the
communication module 108 and then to the display device
102 where the video image is displayed. The video image
and/or the captured image may be displayed and/or updated
in substantially real-time.

[0042] In some embodiments, the sensor 114 may be con-
figured with the one or more of the processors 120 to generate
notifications based on sensed data received from the sensors
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114. The notifications may be specifically related to a nature
of'the sensor 114. For example, the sensor 114 may include a
biosensor or an environmental sensor. Accordingly, the noti-
fication may include a notice regarding a need for a medica-
tion, a need to modify surrounding environmental conditions
(e.g., move inside to avoid an environment having a high
pollen count), or another physical and environmental data.
[0043] The communication module 108 may also commu-
nicate with the remote computing system 112. The remote
computing system 112 may include one or more computing
devices that may be substantially similar to and/or correspond
with the programmable device 110 described above. Addi-
tionally, the remote computing system 112 may include one
or more hardware servers, for instance.

[0044] The remote computing system 112 may belong to or
be otherwise associated with a second entity. The second
entity may be separate from the user, such as another person,
an enterprise, or another entity hosting a server. The remote
computing system 112 may communicate with the commu-
nication module 108 via the Internet, or any other suitable
communication network.

[0045] Insome embodiments, the display system 110 may
communicate with the remote computing system 112 via a
secured communication link. The secured communication
link may be established via a virtual private network (VPN) or
an equivalent link.

[0046] For example, a remote computing system 112 may
be controlled by a coach. To communicate plays to her players
during games or practice, the coach may communicate data to
the communication module 108. In other embodiments the
remote computing system 112 may be integrated into build-
ings or areas to notify a user via the display device 102 that the
user has entered the building or an area of the building. Such
notifications may include practical information about a res-
taurant or retail store or aesthetic displays such as changing
lights and colors while entering a nightclub or sports arena.
Additionally or alternatively, the remote computing system
112 may include display devices or other computing devices
linked to other users. In these and other embodiments, the
remote computing system 112 may communicate data indi-
cating status of social media relationships and/or locational
data. Accordingly, the display device 100 may generate noti-
fications which may include notice of the proximity of net-
worked social media contacts. Additionally or alternatively,
the remote computing system 112 may be linked to a health-
care provider that may communicate information to the dis-
play system 100 in the form of notifications.

[0047] A user may respond to notifications generated from
data communicated from the sensors 114 and/or the remote
computing system 112 via the user input 104, for instance.
From the above examples, the user may include a player who
may respond to a coach, a diner at a restaurant who may
choose a food item from a menu communicated from the
restaurant, a patient who may respond to a health-related or
environmental-related notification, or a user who may com-
municate a message with a social media contact.

[0048] In some embodiments, the remote computing sys-
tem 112 may include the Internet. A user of the display device
100 may access the Internet via the communication module
108. Additionally or alternatively, the user may operate the
user input 104 to access the Internet. The user may accord-
ingly conduct commercial internet transactions, search for
internet webpages, view websites or webpages, or any other
similar internet activity.
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[0049] As mentioned above, the user input 104 may enable
a user of the display system 100 to interact with the data
displayed on the display device 102. For instance, the user
input 104 may enable the user to modify, to respond to, or to
select from the data displayed on the display device 102. The
user input 104 may include, but is not limited to, physical
buttons, a touch screen coupled with or integrated into the
display device 102, or an audio receiver such as a micro-
phone.

[0050] Additionally, in some embodiments there may be
some overlap between the user input 104 and the sensor 114.
For example, the sensor 114 may include a weather sensor.
When the sensor 114 senses that it is raining, the sensor 114
may communicate a signal to the programmable device 110 to
alter a running map displayed on the display device 102.
Accordingly, user input may be generated and communicated
directly from the sensor 114 to the programmable device 110
rather than the user generating the signal.

[0051] The user input 104 may also be coupled with a
graphical user interface (GUI) which may be displayed on the
display device 102 and interacted with through the user input
104. The GUI may be incorporated with a user interface
system developed to operate with the display system 100. The
user interface may also allow the user to customize the dis-
play for functional or aesthetic purposes. For example, the
user interface may allow a user to change a color of the
display device 102 or optimize the settings for increased
battery life.

[0052] With the user input 104, the display system 100 may
act with a portable electronic device. For example, the user
input 104 may allow the user to transfer input to and/or
control the sensor 114, the remote computing system 112, and
the programmable device 110 through the communication
module 108. In some embodiments, the user input 104 may be
used to alternate between different sources connected to the
display system 100. For example, the display device 102 may
be changed from data communicated from the sensor 114 to
data communicated from the programmable device 110.
Additionally or alternatively, the user input 104 may also
allow a user to communicate with a second entity associated
with the remote computing system 112. For example, the
second entity may include a coach or a networked social
media contact or healthcare provider. The user input 104 may
enable a player operating the display system 100 to respond to
an instruction of the coach, for instance. Additionally, the
second entity may include a hosting server that hosts a social
website. The user input 104 may allow a user of the display
system 100 to post a notification on the social website. For
example, the user may post a notification that she is entering
a restaurant.

[0053] Modifications, additions, or omissions may be made
to the display system 100 without departing from the scope of
the present disclosure. Specifically, embodiments depicted in
FIG. 1 include one object 106, one display device 102, one
user input 104, one communication module 108, one sensor
114, one remote computing system 112, and one program-
mable device 110. However, the present disclosure applies to
a display system architecture having multiple objects 106,
multiple display devices 102, multiple user inputs 104, mul-
tiple communication modules 108, multiple sensors 114,
multiple remote computing systems 112, multiple program-
mable devices 110, or any combination thereof. Moreover,
the separation of various components in the embodiments
described herein is not meant to indicate that the separation
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occurs in all embodiments. Moreover, it may be understood
with the benefit of this disclosure that the described compo-
nents may be integrated together in a single component or
separated into multiple components.

[0054] The display system 100 may be incorporated into
the object 106 such as a garment, accessory, or any other
suitable object. The object 106 may be composed of a fabric,
aplastic, leather or any other suitable material. The object 106
may house the display device 102 and/or the user input 104 as
shown in FIG. 1. Additionally or alternatively, in some
embodiments, the object 106 may house the communication
module 108 and/or the sensor 114. The object 106 may be
worn as a garment, carried as an accessory, or exist as its own
device. FIGS. 2-5 illustrate some examples of the object 106
incorporating one or more components (e.g., 102, 104, 108,
114, 110) of the display system 100. The display system 100
may be incorporated into the object 106 to provide a fusion of
fashion and technology. Additionally, the display system 100
may provide users with easily accessible and viewable data.

[0055] FIG. 2 is an example coat, which is generally
denoted at 200, implementing the display system 100 and one
or more sources of FIG. 1. The coat 200 may include one or
more panels 202. The panels 202 generally designate portions
of'the coat 200 that may be used in the implementation of the
display system 100, and particularly the display device 102
included therein.

[0056] In the depicted embodiment of the coat 200, the
panels 202 are substantially rectangular and included on a
front of the coat 200. This however is not meant to be limiting.
In some embodiments, the panels 202 may include other
shapes such as triangles, circles, or any other suitable shape.
Additionally, the coat 200 may include one or more panels
202 located on a back of the coat 200, along a top-shoulder
portion of the coat 200, on an interior of the coat 200, or any
combination thereof. Selection of the shapes and/or locations
the panels 202 may be based on the overall shape of the coat
200, the function performed by the display system 100, aes-
thetics, or some combination thereof.

[0057] The panels 202 may each include an outer surface
204. The outer surface 204 generally includes a surface of the
panel 202 that is viewable and/or accessible by a user. The
outer surface 204 of one of the panels 202 is labeled in FIG.
2, however it may be appreciated with the benefit of this
disclosure that each of the panels 202 may include the outer
surface 204.

[0058] To integrate the display system 100 of FIG. 1 into
the coat 200, the flexible display device 102 may be integrated
into one or more of the panels 202. For example, the display
may be integrated into the fiber of the panel 202, the display
device 102 may be affixed to the panel 202, the display device
102 may be partitioned and one or more portions of the
display device 102 may be affixed to the panel 202, the
display device 102 may be inserted into a pocket created on
the panel 202, or another suitable means of the integrating the
display device 102 into the panel 202.

[0059] Additionally, one or more of the communication
module 108, the user input 104, and the sensor 114 may be
incorporated in the coat 200. In the depicted coat 200, for
instance, the sensor 114 may include a temperature sensor
incorporated in a collar portion of the coat 200. The sensor
114 may communicate with a communication module 108,
which may be sewn into, affixed, or otherwise incorporated
into a sleeve of the coat 200. Additionally, the programmable
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device 110 may be placed in a pocket of the coat 200 and a
user input 104 may be incorporated into the sleeve.

[0060] Additionally or alternatively, the sensor 114 may
include a video camera. The video camera may generate a
video image of an environment of the coat 200. The video
image may be communicated to the communication module
108 and then to the display device 102 where the video image
is displayed. The video image may be displayed in substan-
tially real-time.

[0061] Thedisplay system 100 implemented in the coat 200
may have one or more functionalities. For example, function-
alities of the display system 100 may include but not are
limited to displaying a color, which may be customizable
and/or changing; displaying a pattern, which may be customi-
zable and/or changing; displaying data from physiological or
environmental sensors 114; visual notifications of incoming
calls, text messages or emails from the programmable device
110; displaying logos, which may be customizable and/or
changing; displaying graphical representations; displaying
the proximity or location of networked social network con-
tacts (persons or entities); displaying notifications from
remote computing systems 112; or any combination thereof.
For example, one of the flexible display devices 102 in FIG. 2
displays a logo for YAHOO® along the front of the coat 200.
Additionally, one of the flexible display devices 102 in FIG. 2
displays a pattern. On the sleeve, one of the flexible display
devices 102 displays an incoming call, which may be com-
municated from the programmable device 110. On another
display device 102, connections to one or more social media
websites. Specifically in the depicted embodiment, the dis-
play device 102 may connect a user to TWITTER®, INSTA-
GRAM®, LINKEDIN®, FACEBOOK®, GOOGLE+® or
other third-party social networking communities.

[0062] Thedisplay system 100 implemented in the coat 200
may be washable. For example, a user may not have to remove
the flexible device 102 or another components of the display
system 100 prior to washing the coat 200. In some embodi-
ments, the panels 202 may be water-tight and/or the compo-
nents of the display system 100 may be sealed to prevent
introduction of water or other cleaning materials to the com-
ponents.

[0063] FIG. 3 is an example shirt, which is generally
denoted at 300, implementing the display system 100 of FIG.
1. The shirt 300 may include one or more panels 302. The
panels 302 generally designate portions of the shirt 300 that
may be used in the implementation of the display system 100,
and particularly the display device 102 included therein.

[0064] Inthe depicted shirt 300, the panels 302 are substan-
tially rectangular and included on a front of the shirt 300 and
the sleeves of the shirt. This however is not meant to be
limiting. In some alternative embodiments, the panels 302
may include other shapes such as triangles, circles, or any
other suitable shape. Additionally, the shirt 300 may include
one or more panels 302 located on a back of the shirt 300,
along a top-shoulder portion of the shirt 300, on an interior of
the shirt 300, or any combination thereof. Selection of the
shapes and/or locations of the panels 302 may be based on the
overall shape of the shirt 300, the function performed by the
display system 100, aesthetics, or some combination thereof.

[0065] The panels 302 may each include an outer surface
304. The outer surface 204 generally includes a surface of the
panel 302 that is viewable or accessible by a user. To integrate
the display system 100 of FIG. 1 into the shirt 300, the flexible
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display device 102 may be integrated into one or more of the
panels 302 as discussed with reference to FIGS. 1 and 2.
[0066] Additionally, one or more of the communication
module 108, the user input 104, and the sensor 114 may be
incorporated in the shirt 300. In the depicted shirt 300, for
instance, the sensor 114 may include a temperature sensor
incorporated in a shoulder portion of the shirt 300. The sensor
114 may communicate with a communication module 108,
which may be sewn into, affixed, or otherwise incorporated
into a sleeve of the shirt 300. Additionally, the programmable
device 110 of FIGS. 1 and 2 may be placed in a pocket of the
shirt 300 or in another garment of a user. Additionally, the
user input 104 may be incorporated in the sleeve.

[0067] The display system 100 implemented in the shirt
300 may have one or more functionalities. For example, the
functionalities of the display system 100 may include but are
not limited to displaying a color, which may be customizable
and/or changing; displaying a pattern, which may be customi-
zable and/or changing; displaying a data from physiological
or environmental sensors 114; visual notifications of incom-
ing calls, text messages or emails from the programmable
device 110; displaying logos, which may be customizable
and/or changing; displaying graphical representations, or any
combination thereof. For example, one of the flexible display
devices 102 in FIG. 3 displays a logo for ESPN® on the front
of the shirt 300. Additionally, one of the flexible display
devices 102 in FIG. 3 displays a map. On the sleeve, one of the
flexible display devices 102 displays a music control, another
displays an incoming text message, and another displays a
baseball player.

[0068] The display system 100 implemented in the shirt
300 may be washable. For example, a user may not have to
remove the flexible device 102 or another other components
of the display system 100 prior to washing the shirt 300. As
with the coat 200 of FIG. 2, the panels 302 may be water-tight
and/or the components of the display system 100 may be
sealed to prevent introduction of water or other cleaning
materials to the components.

[0069] FIG. 4 is an example display sleeve (sleeve), which
is generally denoted at 400, implementing the display system
100 of FIG. 1. The sleeve 400 may include a panel 402. The
panel 402 generally designates a portion of the sleeve 400 that
may be used in the implementation of the display system 100,
and particularly the display device 102 included therein.
[0070] In the depicted sleeve 400, the panel 402 is at least
partially circumferentially wrapped around the sleeve 400.
This configuration of the panel 402 is not meant to be limit-
ing. The sleeve 400 may include one or more panels 402
located on an interior of the sleeve 400, for example. Selec-
tion of the location(s) of the panel 402 may be based on the
overall shape of the sleeve 400, the function performed by the
display system 100, aesthetics, or some combination thereof.
[0071] The panel 402 may include an outer surface 404.
The outer surface 404 generally includes a surface of the
panel 402 that is viewable or accessible by a user. To integrate
the display system 100 of FIG. 1 into the sleeve 400, the
flexible display device 102 may be integrated into the panel
402 as discussed with reference to FIGS. 1 and 2.

[0072] Additionally, one or more of the communication
module 108, the user input 104, and the sensor 114 may be
incorporated in the sleeve 400. The programmable device 110
of FIGS. 1 and 2 and/or the remote computing system 122 of
FIG. 1 may be located externally to the sleeve 400. For
example, the programmable device 110 may be placed in a
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compartment (not shown) of the sleeve 400 or another gar-
ment worn by a user. The user input 104 may be incorporated
into the sleeve 400. For example, the user input 104 may
include one or more buttons (as shown) that selects data to be
displayed on the display device 102.

[0073] The display system 100 implemented in the sleeve
400 may have one or more functionalities. For example, func-
tionalities of the display system 100 may include but not are
limited to displaying a color, which may be customizable
and/or changing; displaying a pattern, which may be customi-
zable and/or changing; displaying a data from physiological
or environmental sensors 114; visual notifications of incom-
ing calls, text messages or emails from the programmable
device 110; displaying logos, which may be customizable
and/or changing; displaying graphical representations, or any
combination thereof. For example, in the depicted embodi-
ment of the sleeve 400, a depiction of a football play is
displayed on the display device 102. Similar to the shirt 300
and the coat 200, the display system 100 implemented in the
sleeve 400 may be washable.

[0074] FIG. 5 is an example purse, which is generally
denoted at 500, implementing the display system 100 of FIG.
1. The purse 500 may include one or more panels 502. The
panels 502 generally designate portions of the purse 500 that
may be used in the implementation of the display system 100,
and particularly the display device 102 included therein.
[0075] In the depicted purse 500, the panels 502 are sub-
stantially rectangular and included on a front of the purse 500.
However, this is not meant to be limiting. In some alternative
embodiments, the panels 502 may include other shapes such
as triangles, circles, or any other suitable shape. Additionally,
the purse 500 may include one or more panels 502 located on
a back of the purse 500, along a top portion of the purse 500,
on an interior of the purse 500, or any combination thereof.
Selection of the shapes and/or locations of the panels 502 may
be based on the overall shape of the purse 500, the function
performed by the display system 100, aesthetics, or some
combination thereof.

[0076] The panels 502 may each include an outer surface
504. The outer surface 504 generally includes a surface of the
panel 502 that is viewable or accessible by a user. To integrate
the display system 100 of FIG. 1 into the purse 500, the
flexible display device 102 may be integrated into one or more
of the panels 502 as discussed with reference to FIGS. 1 and
2.

[0077] Additionally, one or more of the communication
module 108, the user input 104, and the sensor 114 may be
incorporated in the purse 500. In the depicted purse 500, for
instance, the sensor 114 may include a light sensor incorpo-
rated in a side portion of the purse 500. The sensor 114 may
communicate with a communication module 108, which may
be sewn into, affixed, or otherwise incorporated in the purse
500. Additionally, the programmable device 110 and/or the
remote computing system 122 (not shown) of FIG. 1 may be
placed in a pocket of the purse 500 or another garment of a
user.

[0078] Alternatively, the sensor 114 may include a camera
that captures an image of the environment of the purse 500.
The communication module 108 may receive the captured
image and communicate the captured image to one or more of
the display devices 102 where the captured images may be
displayed.

[0079] The display system 100 implemented in the purse
500 may have one or more functionalities. For example, the
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functionalities of the display system 100 may include but are
not limited to displaying a color, which may be customizable
and/or changing; displaying a pattern, which may be customi-
zable and/or changing; displaying a data from physiological
or environmental sensors 114; visual notifications of incom-
ing calls, text messages or emails from the programmable
device 110; displaying logos, which may be customizable
and/or changing; displaying graphical representations, or any
combination thereof. For example, one of the flexible display
devices 102 in FIG. 5 displays an advertisement for a watch
from AMAZON.COM® on the front of the purse 500. Addi-
tionally, one of the flexible display devices 102 in FIG. 3
displays a design. The design may change based on the light
measured by the sensor 114, for instance. Similar to the shirt
300 and the coat 200, the display system 100 implemented in
the purse 500 may be washable.

[0080] All the examples and language used herein are
intended to aid the reader in understanding the invention and
the concepts contributed by the inventor to further the art.
These examples should not be construed as a limitation to the
specifically described example embodiments and conditions.
Although the embodiments are described in detail, it should
be understood that various changes or omissions might be
made without departing from the spirit or scope of the inven-
tion. It should also be understood that the numerous examples
of different garments may include any combination of com-
ponents, features, and systems as described above in any
combination.

What is claimed is:

1. A garment comprising:

a panel having an outer surface;

a sensor integrated into the garment and configured to
collect data;

a flexible display device integrated into the outer surface of
the panel, the flexible display device configured to
receive and display data; and

a communication module communicatively coupled to the
flexible display device, the sensor, and a programmable
device and configured to receive data from the program-
mable device and sensed data from the sensor and to
communicate the received data and the sensed data to the
flexible display device.

2. The garment of claim 1, further comprising a user input
configured to receive input from a user and communicate the
received input to the communication module.

3. The garment of claim 2, wherein:

the user input includes one or more of a selectable button,
a touch screen, and an audio receiver; and

the flexible display device includes an organic light emit-
ting diode (OLED), a light emitting diode (LED), or an
electronic paper display.

4. The garment of claim 1, wherein the communication

module is configured to support:

a first cabled connection configured to commutatively
couple with the programmable device and a second
cabled connection configured to communicatively
couple with the flexible display device;

a first wireless connection configured to communicatively
couple with the programmable device and the second
cabled connection configured to communicatively
couple with the flexible display device;

the first cabled connection configured to commutatively
couple with the programmable device and a second
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wireless connection configured to commutatively
couple with the flexible display device; or

a first wireless connection configured to commutatively
couple with the programmable device and the second
wireless connection configured to commutatively
couple with the flexible display device.

5. The garment of claim 4, wherein the first wireless con-
nectionand/or the second wireless connection includes one or
more of a near field communication (NFC) connection, a
BLUETOOTH® connection, a wireless fidelity (Wi-Fi) con-
nection, a third generation (3G) connection, a fourth genera-
tion (4G) connection, and a long-term evolution (LTE) con-
nection.

6. The garment of claim 1, wherein:

the panel is included in a sleeve and the flexible display
device circumferentially wraps around at least a portion
of the sleeve; or

the panel includes a front panel, the flexible display device
is positioned on the front panel, and the data displayed
on the flexible display device includes a series of tem-
porary logos.

7. The garment of claim 1, wherein:

the sensor includes a video camera configured to capture a
video image of an environment of the garment;

the communication module is configured to receive the
video image and communicate the video image to the
flexible display device; and

the flexible display device is configured to display the
video image in substantially real-time.

8. The garment of claim 1, wherein the flexible display
device, the communication module, and the sensor are sealed
to prevent introduction of water and cleaning materials.

9. The garment of claim 1, wherein:

the sensor includes a biosensor; and

the communication module is configured to receive data
from the biosensor and communicate a notification to
the flexible display device including a notice regarding a
need for a medication.

10. The garment of claim 1, wherein the sensor includes a
heart rate monitor, a pedometer, a camera, a calorie counter, a
VO2 max sensor, and a blood pressure sensor.

11. A display system configured for integration into an
outer surface of an object, the display system comprising:

a flexible organic light emitting diode (OLED) display
device integrated into the outer surface of the object, the
flexible OLED display device configured to receive and
display data; and

a communication module configured to wirelessly com-
municate sensor data of a user or an environment, to
wirelessly communicate data with a programmable
device, and to communicate received data and received
sensed data to the flexible OLED display device.
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12. The display system of claim 11, wherein the sensed
data includes one or more of a heart rate of the user, steps
taken by the user, caloric intake of the user counter, a physi-
ological state of the user, galvanic skin response of the user,
hydration level of the user, environmental temperature, and a
blood pressure of the user.

13. The display system of claim 12, wherein the flexible
OLED display device is further configured to display the
sensed data in substantially real-time.

14. The display system of claim 11, wherein the commu-
nication module is further configured to wirelessly commu-
nicate data with a remote computing system using a secured
communication link.

15. The display system of claim 11, wherein the commu-
nication module is further configured to receive input from a
user and to communicate the input to the flexible OLED
display device and the programmable device.

16. The display system of claim 11, wherein the object
includes a hat, a sleeve, a leg sleeve, a sweat band, an arm
band, a coat, a jacket, a vest, a piece of luggage, a purse, a
stroller, a mesh screen for a window, or a backpack.

17. The display system of claim 11, wherein the received
data includes one or more of:

data related to removable art;

data related to an advertisement;

data related to temporary and changing logos; and

data related to artistic patterns.

18. A display sleeve configured to be worn by a user, the
display sleeve comprising a panel used for implementation of
a display system including:

a flexible organic light emitting diode (OLED) display
device integrated into an outer surface of the display
sleeve, the flexible OLED display device circumferen-
tially wrapped around at least a portion of the display
sleeve and configured to receive and display data; and

a communication module configured to wirelessly com-
municate data with a remote computing system and a
programmable device, to receive sensed data from a
sensor, to receive input from a user input, to communi-
cate received data and the received sensed data to the
flexible OLED display device, and to communicate the
input to the remote computing system.

19. The display sleeve of claim 18, further comprising a
compartment configured to receive at least one of the pro-
grammable devices.

20. The display sleeve of claim 18 wherein data displayed
on the flexible OLED display device includes a simultaneous
display of at least some of the sensed data and the data
received from the remote computing system.
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